To determine the effects of an asthma training and monitoring program on children's disease management and quality of life.
INTRODUCTION
The morbidity of asthma is gradually increasing across all age groups [1] . In addition to genetic factors, individual factors, such as age and lack of education, economic factors such as poor domestic conditions, and environmental pollution as a result of industrialization play a role in the continuous increase of asthma [1] [2] [3] [4] [5] [6] .
An asthmatic child is constantly exposed to triggers in domestic and outdoor environments. Moreover, some children developing certain symptoms of the disease cannot continue their education or meet their nutrition, sleep, and hygienic requirements. Consequently, the children's quality of life decreases [7] [8] [9] [10] [11] . Asthma attacks result in an increased number of emergency service consultations, hospital-administered treatments [1] , and medication uses [7, 12] . The quality of life of parents also decreases, and the number of days the parents are unable to go to work increases [7, 10] . All these factors result in additional expenses affecting the family and national budgets [1] .
A study conducted in four countries has shown that the cost of asthma treatment depends on preventing attacks; emergency treatment is more expensive than planned treatment. By means of non-medical applications, asthma control can be achieved, and the cost of treatment can be reduced [1] . Another study has shown that hospital admission rates, the number of days a preventive inhaler was used, and absence from school/work due to asthma significantly decrease with an indoor reduction strategies program [13] . A systematic review found thatmeasurements preventing exposure to home triggers decrease the number of days with symptoms, absence from school, and hospital applications for children [14] .
Because medications cannot completely control the disease [4] , asthma-management programs are of vital importance. The primary aims of these programs are to minimize symptoms, prevent attacks, find ways to avoid triggers, and decrease dependence on physicians [1, 4] . In such programs, environmental triggers and cultural characteristics must be taken into account. Asthmatic children living in poverty and who received disease management training through 3-4 home visits by public-health personnel are less exposed to triggers; in addition, the frequency of their symptoms decreased by 35%, and the use of medical sources decreased by 75% [15] . Therefore, it would be beneficial for physicians/nurses closely acquainted with communities and their associated environments to provide services, as well as to develop and implement asthmamanagement programs.
The purpose of this study was to determine the effects of an asthma training and monitoring program on children's disease management and quality of life.
Hypotheses

Teaching children about asthma triggers and precau-
tions reduces their exposure to them.
2. Teaching about asthma symptoms and symptom control approaches decrease the extent to which children experience these symptoms.
3. Measures taken against asthma triggers and symptoms decrease the rate of medical requirements, number of school absences, and number of hospitalization days, resulting in an increased quality of life.
MATERIAL AND METHODS
This study was in pre-test, post-test design in one group. The study was performed in Kocaeli on a research population consisted of 372 asthmatic children who were registered in the pediatric asthma-allergy polyclinic. Exemptions to the sample group were determined as follows: 141 children who were registered in the polyclinic were outside the 8-13-year age range (The "How Are You?" scale was developed to measure the quality of life of quality of asthmatic children in the 8-13-year age group), 24 were diagnosed less than 3 months ago, and 42 were living outside the city center. In total, 20 children and their parents who were eligible were subsequently excluded because they were included within the preliminary poll group; another 13 children did not want to be included in the research, and a further 12 children were not included because they did not attend interviews. The remaining 120 eligible children with asthma and their parents comprised the sample group.
The approval of the ethical committees of Kocaeli University, as well as the permissions of the hospital and five school administrations were received for the study.
The children and parents were informed about the aim of the research, their responsibilities, where data storage would take place, and that they could leave the research any time they wished. Those who agreed to participate in research were added to the sample group. Written consent was received for the application of the How Are You? scale.
Instruments
Data were collected with four forms (information form, asthma knowledge assessment form, indoor-outdoor triggers form, and daily asthma monitoring-management form) and one scale.
The How Are You? scale was developed by LeCoq et al. [16] to measure the quality of life of the asthmatic children in the 8-13-year age groups. 
Training Material
The Living with Asthma booklet, which was written for asthma training, contains information about asthma causes, symptoms and triggers, measures that might be taken to prevent these triggers, effects of asthma medications, and how to use them. In addition, the process of evaluating respiration levels and the use of a peak flow (PEF) meter are explained with illustrations.
Data Collection
The research was performed from September to May (for a period of 9 months) because it was the school term and asthma triggers are present at a higher degree at that time.
In the first interview, the information and asthma knowledge evaluation forms and How Are You? scale were applied by face-to-face interviews. It was found that 36.7% of the children and 26.7% of the parents were unable to correctly respond to any questions of the asthma knowledge evaluation form. On the day following the first interview, families' homes were visited, and the presence of asthma triggers was determined via face-to-face interviews and a self-reported method (researcher) using the indooroutdoor triggers form.
The researcher revisited the same homes when their 3-month monitoring period was over and used the indooroutdoor trigger form to record asthma triggers that were present in home environments, as well as measures taken to address the triggers, administered the How Are You? scale by face-to-face interviews, and obtained self-reported (by the child and parent) monitoring forms of 3 months.
Intervention
According to the information obtained from the first evaluations, the children and parents were trained at school and home following the guidelines of the Living with Asthma booklet, which was given to them. The time, duration, and number of training sessions were determined by the results of the asthma knowledge assessment. The training process continued until the children and parents correctly answered all questions. The duration of the sessions was 45-90 min, and lectures, question-answer, drug samplings, and PEF meter demonstration methods were used as teaching methods. After two sessions, 25% of the children and parents learned all presented information, 51% learned after three sessions, 85% of them after 3 h of training, and 15% of them after 4 h of training. The daily asthma monitoringmanagement form was explained to the children and parents, and they were asked to continue regular monitoring and recording applications for a period of 3 months. Meanwhile, the researcher called the parents by phone once in a 2-week period to ask questions about their child's condition, what they did for asthma management, and to remind them to not neglect daily records.
Statistical Analysis
The data were analyzed using the Statistical Package for the Social Sciences (SPSS Inc., Chicago, IL, USA) 17.0 package program, and p<0.05 was accepted to be signifi- 
RESULTS
In total, 53.3% of the children (n=64) were girls, 40% (n=48) were in the 10-11-year age group, and 83% (n=99) of them traveled to school on foot walking for 5-15 min. All parents were mothers, and 72.5% (n=87) of them were primary-school graduates and 86% (n=43) were within the 36-40-year age range. Approximately 41.7% (n=50) of families comprised 5-7 family members, 46.7% (n=56) of families lived in small houses, and 45% (n=54) of the houses were heated with stoves, 50% (n=50) of houses were located along the side of a highway and close to factories, and 28.3% (n=34) of them were not exposed to sunlight. None of these triggers changed during the 3-month monitoring periods.
More than half the children experienced asthma symptoms, used various medications, and were unable to perform certain activities (Table 1) such as leaving the house/ walking (20.8%). The children's rate of experiencing triggers significantly decreased every month (Table 2) . A statistically significant decrease was observed in all triggers related to domestic conditions (Table 3 ) and in a number of therapeutic applications (Table 4) , while a statistically significant increase was determined in their quality of life (Table 5) . Although 20-90% of the children experienced many asthma symptoms a few times during each month, the frequency of their symptoms significantly decreased in the second and third months (Table 4) . During this period, the mean ranks of activities in which the children could not engage due to asthma gradually decreased. The number of days they were absent, while 2.42 in the first month and 1.82 in the second, dropped to 1.76 days in the third month (x 2 =12.81, p=0.002) ( Table 1) .
DISCUSSION
During the 3-month monitoring period, the proportion of children exposed to various triggers ranged from 20.8% to 71.7% (Table 3) . However, the number of days they were exposed to triggers decreased at a statistically significant level every month; this finding verifies first hypothesis ( Table 2 ). The fact that the number of triggers to which the children were exposed to decreased over time was an anticipated finding because decreasing or eliminating triggers in a domestic environment and changing the children's nutritional habits and activity patterns is a process that takes time. Children's exposure to many triggers, despite the fact that they got information on how to take measures against them, is derived from the fact that no action was taken to change triggers in their external environment (such as air pollution and home environment (such as wall-to-wall carpeting). Other studies found a decrease in the total number of domestic triggers in the follow-up process [13, 15] .
Because 96.7% of the children lived in basement residences or close to highways, factories, and forestry areas and none of the families were able to change their place of residence during this 3-month period, majority of the children went walking to school, which caused them to breathe polluted air and made it impossible for them to avoid exposure to triggers and consequently resulted in them experiencing asthma symptoms. Almost all children experienced different symptoms, but the number of days with symptoms gradually decreased (Table 4 ). Lee and Kim [5] found that rate of asthma symptoms increased in children who lived in industrial areas, and McConnell et al. [17] found that children who lived in areas close to highways have a higher rate of asthma cases.
As a majority of families lived in small houses and 45% of them lived in a single room heated by a stove, the children are also at risk of breathing polluted air inside the house (Table 3 ). This is verified by the fact that the number of days where asthma symptoms are experienced by the children who live in houses with 5-7 people is found to be at statistically significant levels. However, because living in big, centrally heated houses constitutes an economic burden, it is difficult for families move to houses with central heating.
Data obtained from the first evaluation indicates that there were lots of triggers in the children's houses and rooms, and a statistically significant decrease/improvement took place during the 3-month period following the training process (Table 3 ). This finding indicates that the asthma training and monitoring program was effective. Despite the fact that particular importance is attached to household goods, which are considered to be indicators of wealth in Turkish culture, during the 3-month monitoring process, triggers such as carpets, velvet/woolen curtain, flowers, and areas where drains were present, decreased at a statistically significant level. In a few families, some triggers inside the home environment were unchanged. The reasons for not changing household goods, such as carpets and curtains, relate to economic conditions, and the reason for not removing carpeting may be to protect house heat. Largo et al. [18] found that triggers in children's bedrooms decreased but were not completely eliminated after the implementation of an asthma management program.
Education for protection against asthma triggers showed its positive effect, and during the 3-month monitoring period, the number of symptoms the children experienced, use of medications, and attempts to obtain medical help from physicians/hospitals/ emergency services significantly decreased (Table 4 ). In total, 2.5% of the children did not have any symptoms. The number of days for which each symptom was experienced gradually decreased during the 3-month monitoring process; for many symptoms, this decrease was supported with statistical analysis (Table 4) . These findings support the second hypothesis. In other studies, the rate of children experiencing asthma symptoms was between 59% and 69% [3, 10] , and the number of days children experienced asthma symptoms was 1.3-5.31 [7, 10, 15 ].
An important criterion in determining the intensity and effect of asthma is children's attempts to obtain medical help from physicians/hospitals/emergency services and their number of hospitalizations [1, 8, 13] . It was found that 13.3% of the children applied for emergency services, 30.8% applied for treatment by physicians/hospitals; in addition, the number of applications decreased at a statistically significant level within the 3-month period (Table 4) . These findings verify the third hypothesis. In other studies, the rates of children's admission to emergency services were between 16.0% and 66.7% [3, 18, 19] . Although this study was conducted in a city with heavy air pollution, these rates showed similarity with rates obtained in other studies or were better than those from other studies. This suggests that the asthma management program in the present study was effective.
Totally, 21.7% of the children used corticosteroids, 28.3% used bronchodilators, and the number of days that medications were used showed a statistically significant decrease (Table 4 ). This finding suggests that the rate of exposure to triggers, experiencing disease symptoms, and using medications for these reasons decreased because of the asthma management program used in this study. Other studies also indicated that bronchodilators and corticosteroids are frequently used [12, 20] .
The number of days the children were unable to go to school decreased at a statistically significant level every month (Table 1 ). This finding also verifies the hypothesis suggesting that trigger and symptom control decrease the rate of school absence of children. Another other study has been found that 12% of children could not go to school due to asthma [12] , and absence from school varied between 2 and 5 days [11, 21] .
The children's quality of life scores measured at the end of the 3-month period increased to a statistically significant level (Table 5 ). This finding verifies the hypothesis suggesting that the children's quality of life will increase with an asthma management program. This program helped decrease triggers in the home environment; the children were subsequently able to avoid triggers and experience less asthma symptoms , thereby increasing their quality of life. Moreover, other studies found that various asthma management programs increase the children's quality of life [21] [22] [23] [24] .
Study Limitations
One of the limitations was that the children were followedup at only 3 months, while triggers outside home environment vary according to seasons. The other limitation was that only 10 children had a PEF meter. Consequently, because the respiratory capacity of the children could not be measured, it was not possible to classify asthma as mild, moderate, or heavy.
In conclusion, despite 3-4 h of training that was provided to the children and their parents, the number of children exposed to asthma triggers and disease symptoms, the number of attempts by the children to obtain medical help, and the number of absence times they were absent from school decreased, whereas the quality of life increased.
These results suggest that this program is effective for asthma management even for children living in a city with heavy air pollution and that it should be used by health care personnel providing care to asthmatic children.
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